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Table 3.2. Estimates of decoherence timescales 74, = .1_'(._\1)_2 (in seconds) for

the suppression of spatial interferences over a distance Az equal to the size a of
the object (Az = a = 10~ cm for a dust grain and Az = a = 10™° em for a large
molecule). The timescales were computed using the values for A listed in Table 3.1.

Environmem——’/ Dust grain Large molecule
Cosmic background radiation 1 10

Photons at room temperature 10~18 10 Q/\
Best laboratory vacuum 10~ 102
Air at normal pressure 1~ 10~

plz,z' t) = p(x,a',0) exp{ - At(z — z)*}. (3.63)

Here the quantity
k% Nuvo,
A= T" (3.64)

measures the “localization rate”. In (3.64) k is the wave number, Nv/V the
incoming flux, while o4 (to be calculated from the S-matrix) is of the order of
the total cross section (see App. Al).

There is in general a vast number of scattering processes contributing to the
destruction of interference. They will depend on the properties of the interaction
of the considered object with its actual surroundings. In Table 3.1 we list some
“localization rates” A resulting from various scattering processes.

Table 3.1. Localization rate Aincm™?s™! for three sizes of “dust particles” and various
types of scattering processes (from Joos and Zeh 1985). This quantity measures how

fast interference between different positions disappears as a function of distance in the
course of time, see (3.63).

a=10"%cm a=10""em a = 10%m
- dust particle dust particle large molecule
Cosmic background radiation 10° 10°¢ 104
300K photons 10" 102 10°
Sunlight (on earth) 10%! 10'7 10"
Air molecules 107 1032 10*
Lai:;omtory vacuum 107 10" 10'7
(10* particles/cm®)
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